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1246. Limits of Detonstion of Mixtures of Hydrocarbons asd 
Air. M. Rivin end A. Sekelik. Acia Physicochimica, 7. 6. pp. 826- 


rare 


cases the fame is extinguished within 


836, 1937. Jn French.—Experiments in 8 30 m. 
bility of producing an explosion wave spontancousty in mixtures of ethy? 
ether, pentane and petroleum ether with air at 
temperatures and with ignition by powerfu' 


i condenser discharge. 
10 in. from the spark. In hydro- 


tube reveal the impoasi- 


normal pressures and 
In all 


carbon-air mixtures, analagous to mixtures in a petrol engine, the explosive 


wave is only 
stoichiometric mixture but 
within wide limits of concentra 
carbon-air mixtures containing 4 to 5% 


actual motor mixtures ; it appears therefore 


combustion engine is entirely determ 
of the gas mixture during compression. 


ted within narrow limits of concentration near the 
a" peeudo-detonative” wave is observed 
tion. Detonation is not obtained in hydro- 
CO, which are closely similar to 
that detonation in an internal 
ined by the * chemical sensitisation ” 
The limits of detonation of CH, 


air mixtures are defined and the impossibility of ignition of ethanc-air mix- 


tures by an explosive wave is di 
ing wave is produced in CO,-air m 
quantities of H, or CH. 
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Peroxides and detonation in intersal combustion en- 
gines. A. 5, Sokubik beta Payson. UL RIN 8.9, 
WS. OI S)tin French); cf. Cl at. 33, Ste The 
nuclear idea of the perovide theory is no longer tenable. 
Perovides, which aie forced during compression, ace pri- 
tnary oxidation products and furnish active centers for the 
subsequent oxidation of the hydrocarbon by a chain-re- 
uction mechanism. Detonation is caused by the sudden 
variation of the kinctic properties of the mixt. during the 
very shoct delay periud and subsequent explosion wave 
Foe detonatics al cestatn conen oof peroxides: mint be 
trached inuanedhately before ignition of the lass postin 
wWothe charge. Vhe say. conten. of porosides very acarly 
cuincides with the appearanes of the cold tame; che conen. 
of aldehydes iacreases for some Gime thereafter, comeing 
with the dissucn. of peroxides. Exptl, resulis chow that 
detonation ditappears not only (0) through the slowing 
down of the initial ovidation reaction, but (2) by its pre- 
inature development and consequent degradation of the 
detonating propertics of the mixt. as a result of prema- 
ture dissoen. of peroxides. The ovidation of diisopropyl 
ether is discussed as an example of the latter type and the 
effevts of preheating and of vartation in the no. of cevelu- 
tions of the motor are mentions Stce naphthenes and 
peearsedtdens condatiae aanemee eveeby bre thee gee vesttee gute Ctuate un 
the Heqesicd gele awe, attit suiee with olstiie the opprisite os 
true, cracked gasolines show Jess untule¢oneting ability 
when preheated than clo straight-ran yaselises of the caine 
ovtane ne. Reduction of the tine for chem. “seusatiza- 
tion’’ is a factor favorable to detonation, G. Avers 
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Temperature coefficient of prefiame reactions and the 


knocking value of motor fuels . S$. Sokolik. Acta 
Uhysicochim AS B.S. S.A, 820- s02 THIN) Cav Bight). 


Furs aticous ignition of various hydrocarbon-air 
i he relation of Gime lag to temp. is givers by fe 77 Tv 
os the lower temp. zone and by fp* = ¢ for che up- 
temp. cone dfs Tine fag, yo te. eo il, Foe ceitie 

ab temp of spontaneous taritie, Pom erty ul presse of 

Sparrtatiesyy ttt, water of action). Froteewpel 
data on cthane, propane, propylene, heptane, on tate, beer 
octane and dusupropyl ether as well as some other fuels, 
S. finds that the tendeovy of a fucl to knock is greater the 
greater the temp. coeff. of the pretlame reaction, or (in 
the low-temp. zoac) the higher the pressure, The be- 
havior of a fucl can be predicted from 7 (b — (lens, 0.321) 
» A. The caled. and captl. crit. compression ratios 
eon, are, resp.: octane 2.2, < 28: heptane 2.6, 2.8; 
hexane 3.1), 3.3; pentane Gnivt.} 4.0, 3.8-5.7; propane 
12; propylene 9.6, 5.4; ethyl ether 3.3, < 3.9; 


Vian \li@vieen wOmea? 


CS, 5.3, > 4.15. The temp. coells, detd. as above are 

the av. values for the complete oxidation provess rathy 

than for any single definite reaction, and ate @ ineas 

of the accumulation or destruction of the intermediate 

active products. For (iso-Pr),0, 7 is negative at 250°. 
F.H. Rathmann 
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The spontaneous ignition of hezane air nurtures > \ 
NVantovshil, Bo AL Kuavets and ALS. Soholth tet 
Physuochim, US ROS. SOUL, P2L Sere tsan hi” Enighsh 
—The “pressure minima’? (cf. Townsend, C. a. 32, 
24119) on the low-temp. boundary zone disappear when tle 
app. is clean and the gases are quickly introduced and 
Pom Inereases continuously with temp. ‘The win. are ay- 
cribed ty residuas gases from the previous cxphovion. Ad: 
sorption of CO; on the walls causes a retardation of 25.00 
in the low-temp. range similar to that produced by Pb- 
(Eth, but has no effect in the high-temp. range. The up- 
per tinut for the low-temp, region of various hydrocarbors 
increases with the mol. wt. Fhe shortening of the “time 
lig’’ found by Neumann and Kane was due to contsmtina- 
tion by the products of the previous explasion. C&C. -t 
33, 40USS, HATA, F. HH. Rathmann 
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Influence of temperature on the detonation fimits uv: 
hydrogen-alr mistures. M.A. Risin, J. Phys Caen. 
(U.S. So@.) 1S, SEP-M 19d. ~The conditions under 
which a stationary wave pascs over into a detomstion wave 
through a temp. drop front the burning into the cold mixt. 
are discussed on the basis of exvpul. data for a 15 220 Hie 
air mict.at 20 loo®, fnflamation by explosion waves tuust 
be detel. not only by their magnitude but abe by their 
profile. Increasing the initial temp. lowers the lower ev. 
plosion limit, CO-air mints. with as litle as 0.1% Hr eun 
he inate exsphsive. The wave teraction hos a pos Ceup 
cowl. Kor formation of an explosion wave in a ister 
eylindes only Ube initiating explosion wave iy neers 
This can be formed only by explosive combustion as as 
sumed by Serruys CC. 1, 28, B78). Vhe detonation ware 
theary of Sokotih CO. ob. 33, O88) is criticized its tu wan 
Hee with the thernuxlynaule foundations of the theory af 
detonation. Further errors dn Sokolih’s cafes atc 


clained. Anewer to M.A. Rivin. A. S$, Subkolth 
SaO-A, BLOWS Rathi 
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Oxidation of fuels in the intake aystem of motor. It. 
A. Kravepeand A.S, Sokolik, Aad, acad. 509. COR SLS., 
Classe set. beck, THB NOTI7T, 37-32. -Expts. ou a mute] 
: of the intake system of a gusoline motor showed the 
: ceason for ‘sensitivity’ of cracked gasoline to the increase 
: pat aay of intake manifold. The quantity of peroxides 
itt fortnedd in the liquid til ial to 700 nig. free O per L.) is 
a sntticicnt substantially to lower the antidetonating power 
ofthe fuel, [tis advisable to desiga the intake in such 
Itannet as to assure complete and mar. rapa Vingrere daaat ions 
of the fuck to eliminate the liquid: film on the walls of the 


intake manifold, CG. M. Rosolapoll 
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Kinetic conditions of knock and in internal- 
combustion engines. A. Sokolik and 3S. Yantovskii. 
Ada Physicechim. U.R.S'S~19, 320-50 (1944).—Air-fuel 
mixts. were Ict into a heated steel reaction vessel; the time 
of filling wns about 0.05 sec. The pressure difference be- 


tween the reaction vessel and the admission vessel was | 


followed by means of an optical consisting of a thin 
steel membrane between two thicker perforated mem- 


branes. A small pressuse ditterence, 4 /, caused a motion 
of the thin membrane, so that & 2 coukl be read to 215 
mom. Hg; at a 2 less than 0.2 atm. the thin membrane 
pressed against the thicker, and & P could then be read 
with less sensitivity up to several atm. This arrangement 
alloweit the small pressure pulses from ‘’cuol flames’’ to be 
registered as well as the large pulses from explosions. 
Fuels studied were heptane, isodctane, mixts. of these, 
Celle, and iso-PrO; in all cases the air excess coeff. was 
0.8. The temp. range of U-000° and the range of ini- 
tial pressures, P, of 0-8 atm. were covered completely. 
At temps. below about 500°, as P was increased from 0, 
at first only slow reaction was observed; then beginning 
at a pressure 7; @ cool-Hame pulse occurred after a time 
lag 4. Above a higher pressure P; the cool flame was 
followed after a further time lag f, with a hot flame, yield- 
ing complete combustion. The height of the cool-flame 
pulse increased with increasing P, and the limit /, was ill 
defined. The decreasing valuc of /’; in successive expts. 
showed that occurrence of combustion sensitized the vessel 
walls for hot-fume combustion, With increasing temp., 
Pr and ” approached cac h other, coinciling at atemp. Pe 
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All the fue excrp? Calla showest the lrw- -temp ade 
flame combustion system. So far, the results showed com- 
plete qual. (though not evact quant.) agreement with 
those of Maccormac and Townend (C.d4.. 32, 431%). As f 
increased beyond ?;, 4 showed litde change, but & de- 
creased rapidly, apparently showing an asymptotic ap- 
proach to 0. At high pressures, é: became too small to 
register on the app., but the character of the P — fy curve 
- shows that there is no cssential change in the reaction 
inechanism, which presumably remaina 2-stage at all 
Pressures. Above J, a new phenomenon was found. As 
P was increased, first hot-flame combustion set in, then 
at higher pressures the 2-stage mechanism reappeared, « 
cool-fame pulse occurring before the hot flame. Thue at 
intermediate pressures only cool flames are found below 
T; aud ouly hot tlames above 7), but at sufficiently high 
pressures the combustion always ocvuts in 2 stages. The 
curves of P; and 2: cs. temp. cross at T, and continue 
without discontiauity to higher temps. The c=2-flame 
time lags follow the law 4," = const., where » ©.creases 
with temp. but is always less than | for paraffins. At 
const. P, e744? @ const. The hot-flame time lags at 
coust. temp. obcy the same law #;P* = const., but s may 
be as large as 4. With increasing temp. at const. P, & 
passes through a min. at about 330° for the paraffinic 
0° for ether), attains a max. about 100° higher, 
and falls again at still higher temps. The cool-flame 
pulse becumes less intense with rising temi:. in this region, 
The concn. of perotides, which provide active centers for 


the branching-chain reaction which beads to hot- flame 
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SOKOLIK, A.S. 


Inst. Chem Physics, Aead. Sci., (19)6) 


"Kinetic Cenditicns cf Detcnaticn and Preignition in Internal Combustion Engines ," 


ghur. Fiz. Khim., No. 1, 1Sh6. 
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SOKOLIK, A. S., and others. 


Slektroakusticheskii metod registratsii detonatsii v avietsionnykh dvigateliakh. 
(fekhnika vozdushnogo flota, 1¢h7, no. 5, p. 11-17, illus., diagrs.) 


Title tr.: Electro-acoustical method of recording detonations in aircraft 
engines. 


TLSOL.Th 1917 


SO: Aeronautical Sciences and Aviation in the Soviet Union, Library of 
Congress, 1955. 
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Recording Khocks in Plane 
Dr of Chemical Sciences, A 


» Candidates in Technical - 
» 7 pp 


"Tekh Voz Flota" No 5 (230) 


“8. Sokolik, B. K. Shapiro 
i Soiences, M. I. Rodman 


In the process of testing plane engines and fuel, in 


k, it ig most important to have 
of the knock to determine the 
ers and to be able to record 

This article explains a new | 


(Canta) Apr 1947: 


by acoustic means and 
liarize specialists with the new de- 


thor presenta apparatus layout 
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USSR/Physics - Combustion Dec 49 
Engines, Combustion 


"Influence of Chemical and Turbulent Factors on 
the Combustion Process Under Engine Conditions," 
A. S. Sokolik, A. N. Voinov, Yu. B. Sviridov, 
Inst of Chem Phys, Acad Sci USSR, 26 pp 


"Iz Ak Nauk SSSR, Otdel Tekh Nauk" No 12 


Attempts to eliminate errors of all previous in- 
vestigations on subject and endeavors to conduct 
investigation of combustion speed at various 
stages of process under strictly constant physi- 
cochemical and dynamic conditions. Combustion 


a 157781 


eel chee 


USSR/Physics - Combustion - Dec 49 
(Contd ) 


process in an engine is not uniform and must be 
divided into three basic stages. Both factors, 
turbulent and physicochemical, affect every 

phase of combustion, but their mechanisms of af- 


fect are different. Therefore, different factors 


must be used for regulating speed in various 
stages of combustion. Submitted by Acad N. N. 
Semenov. 
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“Mechanism of Pre-Detonation Acceleration of Flame,’ 
| A. S. Sokolik, Inst of Chem’Phys, Acad Sci USSR 


"Zhur Eksper i Teoret Fiz" Vol XXI, No 10, pp 
1164-1171 


Studies mechanism of origin of shock and detonation 
waves in pipes. Finds that formation of shock 
waves depends on relative temp increase during 
burning and on ratio of basic flame velocity to 
sound's velocity in fresh air. Compared measured 
flame velocities with computed ehock wave velocities 
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of a number of explosive mixts and found to be in 
complete agreement. Sokolik thanks Ya. K. Tro- 
shin for exptl work. Submitted 29 Apr 50. 
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Title 
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About Gites led netic nature of spontanceus comsustion in Diesel conditions 


Perlodical : Zhur. fis, Icthim, 2e/1l, 1935~ “1919 y Hovenber 1954 


Abstract : The two-phase nature of snontancous combustion of diffused fucl in Diesel _ 
conditions, with compulsory preliminary cold—fleme formation, was establish- 


ed through direct investizetion of combustion processes in Diesel enpines. 
he relation between the two phases of % the sbontancous combustion process 
and the kinetic and physico-mechanies1 factors involved is clucidet ed. 

The denendence of the hot detonztion-induction period umon the cold flame 
intensity » was determined, The concitionslity of the cetune mumber is a 
explained. The results of low-t sirture tyvo-phase sponteneous casbustion: 


and tie propagstion of turbulent flame fronts ere described, Four rofar 
eines: I-USA end 3-US5R (1940-1952). Tables; jisphs; drvevwing; illustra-" 
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ABSPRACH: thle process 
Bind tres place unuer conditions of intensive 


wiieh surcngly iufluences spreadin, of tne 
in. injeétion 2nzines, the atomization of the 
The oresent investis;ation had 4s the object the 
not only of the ses yelocity v (Refs l end 2) but 
following, oharacteristics of the cusbulence: root 
: - she fluctuating velocity JV and the 
svectiran of the fluctuations F(f) at aifferent phases of 
she cycle in different points of she combustion chamber. 
Phe readings “ere taken by neans ef an electro-ther20- 
anenoneter (BTA-5A) (Ref 4) designed for anslysis of 
unsteady flows with whirls, Full description of the 
aoparatus for measuring the turbulence is given in Ref 4 
“nd aleo in Refs 5 and & frou which tke formulae (3), (4) 
Gard 1/6 and (5) are taxen. Tie coefficient of the heat loss frou 
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; SOV/24-58-8-25/ 37 
Investigation of tne Turbulence tn the Cylinder of a Piston Engine 


the wire placed perpenciculerly to the direction of 
flov is given by: 


Aucanaer = e (1) 


a and therercre th. current in ETA pein; 2 function of 
(v,@,t) end A and yw being functions of t, where C and m 
are some supiricel constants, hy Hee are theraal 
conductivity, viscosity end density of the 3as 
ragpecbively, v is the velocity of the flow and 4d is the 
ainaeter of the wire in WPA. 

Putting ins Ko,t (2) 
where Kez = f(t) is the coefticient of adduction we get 


O. ; 

which the velocity ney be obtained. The apparatus RTD 
(registration of turbulence in engines) producing & stress, 
py meuns of @ resistance thermometer of suall inertia, 


proportional to K when placed in the combustion chamber, 
as capable of performing the multiplication in conformity 


4. = f£(v) only, i.e. it does not depend on @ and t, from 


Card 2/6 * 


“ith Ea.(2), and of tne linearization of dependence of the 


APPRO : 
VED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920018-8" 


; PBPPREVED FOR RELEASE: 08/25/2000 


Lara CIA-RDP86-00513R001651920018-8 


PET Io SRS SHORTY EOE ESS et 
: SSIS EET SF SEE SIR TTT ESN 


SOV/24~-58-8-25/ 37 
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Frou the signals 
>: angle of o4° of each cycle 
a cut-out operated py the 
she fluctuating 
25 to 50 cycles. 
ee librated 


jmitial ctress 


yvoLti feasgured 
WES Sa aneies between 400 & 
e carried out on the 
rescion ratio, 
> aiaaeter 62.0 mh. 
tie lLeyou suring stations: 1 
2 - exhaust valve , - pesistunce ghermoneter, 
piece of the hob ¥ enemometer. The results of 
eriments are shown of she graphs <, 55. 4% 6, 7 and 
follows: Figz.2 shows the cnange in V versus the 
angle during the stroxe of suction et various 
he axis of the cylinder with compression 
gu0 r.p.m. It is seen that there are 
at different points in the 
at variance with Ref 2; laree 
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differences even at the point close to each obher 
3. 13-15 mm) indicate that the flow is ina 
ted jet dur and not a widely 
spread one. 
velgcity y across 
(60°, 120 and 180°) durin 
three different speeds: 600, 99 
Compression ratio 6. Volumetric efficiency 7 
. a Vv 
ig shown as the curve 1, and 1, = O.c4 as 
the curve <. Fig.4a shows she variation of the mean 
velocity and the fluctuating velocity with the speed of 
the engine, while 4b shows how these velocities change 
with the volumetric efficiency i as a result of 
throttling) at the crank position 2 The presence 
of intensive turbulent fluctuations is visible from Fig.9 
(upper curve); the lower curve pepresents pressure 
changes. The notches are at 40 intervals. Figs.6,7 
end & refer tc tne stroke of cozupression. Fig.6 shows 
the variation of the mean velocity as well as of the 
fluctuating coapone nt with the crank angle at the crank 
Gard 4/6 speed of SOO T.D.M. Ty = 0.71, r= 23 Bo. The 
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Investigution of tre Turbulence in Lne Cvlinder of @ Piston Mngine 
coefficient x is the correction factor necessary to 
compensate for tke fact that V>v' was not satisfied in 
these experiments and therefore the effect of the wire 
Length had to be taken inte account. Fig.7 shows the 
mean and fluctuating velocities at 0.D.C. (i.e, at the 
end of coupression stroke) for € = 6 and n = 900 r.p.m. 
ag follows: a) across the cylinder ,b) at a distance 10 mm 
¢rom the axis as 4 function of the variable coupression 
ratio 6, c) ditvo es ® function of the volumetric 
efficiency ana ad) ditto 6s 4 function of the crank speed n- 


J 
Fi,.8 shows the variation of the cnerey of the turbulence, 


where Wy > Cv! +v) is the enersy of the higna 
frequency puisation and of tue swirl motion per unit mass, 
Wo = 3 ye and Wa = Lec® + vy). Generally speaking 
during the stroke of suction vv' increases everywhere 


where grad y imcreases, ©.sé- with increase in nt and Nye 


Gand S76 Mere are, however, sone points where v' is large 
chousn grad Vv is gaall at those points. This may be due 


APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001651920018-8" 


stil adele FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920018-8 


PILATES ANTE SE Se r 5 ee : 
Dae inte ate onsen, ere ESSE ISS Ss SPs NSEC in ema 


SOV/24-58-8-25/37 
Investigation of the Turbulence in the Cylinder of a Piston Engine 


to the fact that only the components of V and grad v 
perpendicular to the wire can be measured experimentally 
with this apparatus, not their total values. It 
appears further that neither 

ee 

Vv 
during compression stroke nor grad ¥ during the suction 
stroke do depend upon the compression ratio, leading to 
the conclusion that the real cause of pulsation during 
the compression stroke is the turbulence produced in the 
stroke of suction, 
There are 8 figures and 7 references, 2? of which are 
Soviet, 4 English, 1 German, 
SUBMITTED: May 22, 1957 


1. Comhustion--Turbulence 
chambers-- Performance 4, 


2, Fuels--Atomization 3. Combustion 
Internal combustion engines 
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s in Diesel engines” 


the so called M-proces 
“Dealt with the investigation of the working eycle in the 
means of a compensated thermo- -anemometer” 


with Ye. 5S. Semenov 
cyclinder of the engine by 


with V. P. Karpov " pealt with the antechamber torch ignition as basis of a 
new type of engines" 
report presented et the conference on Combustion end Formation of the Mixture 
in Diesel ee convened by the Notor Laboratory, 4 Acad. Sei. USSR, Moscow 


10-12 June 1958. 
(Vest. AK Nauk 6S SR, 1958, No- 9, 11 115-117) 
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Combustion in Turbulent Flow (cont. ) gav/2541 


Vlasov, K. P. Experimental Investigation of the Combustion Zone of 4 Turbulent 

Flame (Supplement to Ye.s. Shchetinkov!s Report ) 
This paper gives details of the test setup and som results of an experi- 
mental study of the combustion Zone in a turbulent flame. The test method 
was based on amall-lag measurements of the fonized current and the temp- 
erature. Experimental. data on the distributions of the 1onized current and 
the temperature are given and the measured statistical gharacteristics of 
these quantities are presented as functions of the dapth of the combustion 
zone and the flow velocity. 


Kogarko, S. M. On the Model for Combustion in a Turbulent Flow 58 
On the basis o 
considers the mechanism of the combustion of 4 homogeneous mixture 
in turbulent motion in the cross section of a tube. The stabiliz- 
ation of the flame tongue is achieved with the aid of a pilot flame. 
The author questions the validity of the model of combustion proposed 
py Sachetinkov in the first paper in this collection. 
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Prudnikov, A. G. Measurement of the Turbulence of Air Flows and Flames 

py the Optical Diffusion Method 88 
This paper presents a new method for studying the turbulence of air 
flows and flames. The method is a modification of the diffusion 
method which combines the simplicity of the diffusion method with 
the speed of the thermodynamic method. ‘The basic yelationships are 
given, the accuracy of the method is analyzed, the experimental set- 
up is described, and a wide variety of experimental results are 
presented. Included are data for flows 4n tubes, submerged jets, 
and open flows with and without the presence of grids. A variety of 
results are also given for turbulence in flames, including the ef- 
fects of grids and the scale of the turbulence. 


Semenov, Ye.S. Investigation of the Turbulent Motion of 8 Gas ‘Under 
Piston Engine Conditions wy 
This paper investigates several turbulence characteristics of 
the motion of & g@s- Included are studies of the characteristics 
of the gas motion during intake and compression in the presence 
of a source of turbulence, the variation of turbulence character- 
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the lu], which amounted to (a12)1/2 with respect to the tur- 
bulent diffusion, For the entire turbulence Us therefore 


UL = {|e a ae}t/2, It ie shown in figure 4 that the rate U, 


of turbulent combustion increases linearly with the intensity 
of the turbulence: Un = aUy + b, where coefficient a lies be- 


tween 1 and 2 for low temperatures. There are 4 figures and 
5 references, 2 of which are Soviet. 


Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of 
Chemicophysics of the Academy of Sciences, USSR) 


June 11, 1959, by V. N. Kondrat'yev, Academician yo 


June 5, 1959 
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Rate and Temperature of Burning 


PeRLODICAL: 
(usSR) 


ABSTRACT: 
analyzed: 


hydrogen - air 


connection petween the rate Up 


and that U 
The fundamental aifference 
in the range of constant values of Un 


of moving-picture filming of the flames (Fig 3). 


laminar purning» 


shown by means 


When Up decreases propagation becomes nonuniform. 


Card 1/2 caused by 8 decrease 
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Doklady Akademii nauk SSSR, 


1959, Vol 429, Nr 1, PP 468-171 


of the mechanism of turbulent burning are 
the model of laminar surface purning; 
of the turbulent flame as the propagation of a 
aimensional reaction (Refs 5-7) > 

mixtures it is proved that there is no direct . 


and the concept 
pulsating three- 
By reason of experiments with 


of turbulent and the rate UL of 


jncreases with rising temperature. 
etween the propagation of the flame 
and at decreasing Un is 


The latter is 


in the reaction rate due to & change in the 
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which the kinetic laws of multistage autoignition manifest themselves against 
‘ a background of simultaneous liquid fuel evaporation and air-vapor mixing. 
Classification of combustion phenomena is suggested on the basis of the role 
played by the mixing of fresh and burned gases in the development of the re- 
action. No personalities are mentioned. References accompany individual 


chapters. 
TABLE OF CONTENTS: 
Foreword [A. S. Sokclik} 5 


PART I. AUTOIGNITION 


Ch. 1. Thermal and Thermal Chain Explosion 5 
1. ‘Thernal explosion 5 
Avicigaition and flame propagation. Ignition temperature. Theory 
of + thermal explosion. Stationary theory of a thermal explosion. 
Thearsel =xplosion for autocatalytic reactions 15 
2. Ghain explosion 18 
Basin concepts of chain reactions. Development of a chain 
reaction with respect to time. Chain ignition limits. 
Thermal chain explosion 26 
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TEXT ¢ 

a normal gas purner and uses this 4 
generally. Since heat is the random moveme 
ecules in the gas flame leads to the hot gas giving up 


gy + 
cules also leads to 
transfer together with diffusion combine to produ: 


lar bonds. Accord 
between the molecules 4s necessary only as 4 primer 
active particles with a free chemical bond, 4,.@o, freet 


readily with the molecules to develop 4 chain reaction. 
cing additional free yadicals as active centers, § 


ling effect in produ 


ei Oe 


TITLE: Flame 


PERTODICAL: Priroda, 1960, No. 7s PP- 39 - 45 


Te author examines the processes which take place in the flame of \ 
s a basis to explain the process of combustion 
nt of molecules, the collision of mol~ 
its surplus movement ener- 


o the cold gas, i1,e., heat transfer. The random movement of the gas mole- 
diffusion of fresh and purnt gases within the flame. Heat 
ce flame spread. The great bar- 
the intramolecu- 
rect reaction 


to produce 4 few chemically 


This also has a snowbal- 
o that the 
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reaction rapidly gains momentum, This in turn liberates heat which heats the 
gases and further accelerates the reaction, Catalysts break down readily into 
free radicals and are used,therefore, to speed up technological processes by act- 
ing as primers, The glow of a flame is also connected with the reaction of free 
radicals, Energy is consumed in shifting the electrons of the gas molecules from 
a normal level to an excited level so that they orbit farther from the nucleus, 
When the electrons revert to their normal level they surrender this conversion 
energy in the form of incandescence, There are 3 photos and 5 dlagrans, 
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AUTHORS : Karpov; Ve Pos Sokolik, Ae Se 

TITLE: The Influence of presgure on the Rate of Laminar and Turbulent 
Burning \\ 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132) No- 6, 


ppe 1341-1543 


TEXT: For the rate of laminar burning, the authors write down equation (1): 


n/2-1 (n = order of the gross reaction in the flame), and discuss 


Yam ~ Po 
dicated in Refso 9-6, The experimen- 


the deviating values for k = n/2 - 1 in 
tal results represented in Fig. 1 show that combustionydoes not follow 
the temper- 


equations (2) and (3) at P, Z 0.5 atm abso At reduced pressure, 
combustion also decreases due to strong dissociation. The reduce 

of laminar purning in the pressure range investigated 

to be due to pressure reduction. The value 
quation (1). The results obtained in 

a Nikitskiy, are dis cussed x 


ature of 
tion of the rate 
(0.4 - 1.76 atm abs) is assumed 
104 ~ 1.6 is indicated for n of e 
Refs. 4, 8-105 including papers by Doroshenko an 
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The Influence of Pressure on the Rate of Laminar 9$/020/60/132/06/33/068 
and Turbulent Burning BO004/B005 
in a similar way. The authors! experimental results for the range of : 


0.5 = 1.76 atm abs give the equation Web peed; but the combustion 


rates at low pressure deviate from thia equation. This is explained by an 
increase in the induction period Ty of inflammation, and the reduction of 


the diffusion time t, at low pressure. Therefore, the flame ropamatesrt re 
regularly as is shown by the photographs in Fig. 2. Under experimental con- 
ditions, a turbulent inflammation is impossible at tT > te There are 


2 figures and 11 references: 6 Soviet and 5 English. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR 


(Institute of Chemical Physics of the Academy of Sciences, 
USSR) 


PRESENTED : February 25, 1960, by V. No Kondrat'yev, Academician 


SUBMITTED: February 24, 1960 
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no.]C: 78-96 (Gas and oil engines--Ignition) 
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B103/B203 
// see 10 
AUTHORS: Karpov, V. P. and Sokolik, Ae S- 
TITLE: Relationship between self-ignition and rate of laminar and 


turbulent combustion of paraffin hydrocarbons 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 138, no. 4, 1961, 874-876 


TEXT: The authors compare the change of the laminar and turbulent burning 
rate of a mixture of methane, propane, or butane with air, with the delay 
of self-ignition as a function of mixture composition. For this purpose, 
they use a bomb of constant volume. In the case of methane, the delay 
decreases at 700-750°C in mixtures poor in methane, in the case of propane 
and butane, however, in mixtures rich in alkane (Ref. 3: A.$.Sokolik, 
Samovosplameneniye, plamya i detonatsiya v gazakh,Izd. AN SSSR, 1960 
(Self-ignition, flame and detonation in gases)). This difference 

derected 30 years ago (Ref. 2: C. A. Naylor, Re W. Wheeler,Chem.Soce, 
1931,2456; 1933, 1240) has so far not been studied closely. In 4 new 
model of the turbulent flame, the burning rate is directly determined by 
the delay of ignition during the mixing of fresh and purning gas. The 
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method of determining the turbulent burning rate was described earlier 

(by the authevs and Ye. Se Semenov, DAN, 128,n0.6,1220 (1959) (Ref. A))}s 

The laminar burning was determined on the basis of the recorded visible 
1 j = i 

flame velocity Uji, = dr/dt from the equation Yoon 3 Wislt . The 

propagation degree & can be determined as cat aft by replacing the real 
temperature of the flame Ty by the calculated adiabatic temperature and 


neglecting the change of the molar ratio n/n . fhe resulting error does 
not exceed the error of measurement. For methane and higher alkanes, the 
authors find a great aifference for mixtures rich in alkane; methane 
shows much lower normal burning rates and a lower upper limit of flame 
propagation than higher alkanes- The authors explain this difference only 
with the differing reaction rate in the flame which in propane and butane 
ig much higher than in methaneo The same difference ig even greater at 
the rate of turbulent burning. In the authors' opinion, this parallelism 
must not be taken as 4 proof that turbulent burning proceeds in laminar 
flames. For mixtures poor in alkane, the rate of turbulent purning of 
methane is higher than that of the twe higher alkanes. Besides, the 
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autnors state that for mixtures rich in alkane the rate of turbulent 
burning is much lower in methane than in propane and butane, although the 
burning temperature of methane is nigher than that of the higher alkanes. 
For these reasons, it is assumed that there are certain kinetic 
differences between methane and the higher alkanes which effect the above 
discrepancies. These kinetic differences are neither related to the 

stage of chain generation nor to the stage of chain pranching.- Therefore, 
it is assumed that the differing characteristics of self-ignition of 
methane and C7 and Cy alkanes as a functicn of mixture composition are 


due to differences between these two alkane types in the stage of chain 
generation: the reactien rate rises in this stage with the impoverishment 
of the mixture in alkane in the case of methane, and with the enrichment 


of the mixture in the case of Cz- and Cy alkanes. Therefore, the authors 


recommend an investigation of the mechanism of this stage in self-ignition 
at higher temperatures and in the development of the reaction in flames. 
Besides, they conclude frem the above resuits that the reaction in 

laminar and turbulent flames develops under similar conditions of the 
mixing of burning and fresh gas; 1Le@e according to a similar mechanism. 
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The. propagation mechanism of the reaction, however, is different-in 
principle: in laminar flames, it proceads by uninterrupted molecular heat 
and substance transfer, in turbulent flames; however, by turbulent mixing. 
There are 3 figures and 5 references: 3 Soviet-bloc and 2 non-Soviet-bloc. 
One of the references to English-language publications is cited above, 

the other reads: Ref. 5: K.Wohl, L.Shore, Ind. and End.Chem., 47,828 


(1955): 


ASSOCIATION; Institut khimicheskoy fiziki, Akademii nauk SSSR (Institute 
of Chemical Physics of the Academy of Sciences USSR) 


PRESENTED: January 23, 1961, by V. N. Kondrat‘yev, Academician 
SUBMITTED: January 17, 1961 
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AUTHORS: Karpov, Ve Pp., and gokolik , 2:2 


TITLE: Limits of ignition in turbulen: gaseous mixtures 


PERIODICAL: Akedemiya nauk gggp. Deklady, + 441, NO+ 2s 1961, 493~+396 


PExt: The difference petween laminar and surpuient combustion: and the de- 
pendence of ignition on the degree of turbuisnc® are discussed, and presen* 
a quantitative value for the probability og extinction fe) 

The paper jg based on 4 study by A- Ss. sgokolik (gamovosplaneniy®1 
detonatsiy4 (gelf-ignitions flame and qetonation in gases) 

AN SSSR; 1960) - ¢ constant turbulence in & closed space has 
already been desori , no. 1s 168 (7959))- Results: 4) At 
constant energ; f ry spark; son ranges of i 


intensl : limit of 


ignition 

rows the conce 

sombustion, the comou rate in tur 
conductivity of the mixture- In a wide Tt 
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intensity of turbulence. 3) Propane-oxygen and hydrogen-oxygen mixtures 
diluted with helium or argon showed that, .n the presence of He, ignition 
occurs, at a turbulence lower than in the presence of Ar (Fig. 2). Also 

on increasing the spark energy by a factar af 20, the ignition limi*t for 
mixtures with He was lower than for mixtures with Ar. In Ho - air mix- 
tures (Fig. 4) with an excess of Hg ignition occurred at a lower 

intensity of turbulence, although mixtures rich in air have a higher 
burning temperature (ratio a = 0.17, burning temperature 1300°K; ratios 

a = 5.6, burning temperature 860°C). 4) The nature of flame propagation is 


changed by turbulence. This was observed by scniieren cinematography. 
5) The ratio between the real flame volums Te and the volume V,, of the 


sphere, the radius of which is the longest ftame tongue; is set up and 
Vp/V 0-35 js found to be the limit of ign-*icn for all mixtures 


investigated. This value is a quantitative © 

probability for extinction of a turbulent flame. 6) Therefrom it is 

concluded that pulsating combustion is impsssitle as soon as the time of 
mixing becomes shorter than the induction Pp ‘icd of ignition: 

to = 1/0! gts With increasing root-mean 34 a value of the intensity ty X 
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of turbulence, the probability inereas*: “co inequality becomes valid. 
» and 1 non-Soviet. The 


There are 4 figures and 6 references: & ge. ish 
reference to the English-language publisa:2% ~sads as follows: Kimura 


Ttguro, Kumagai Seiichiro, J. Phys- Soc. [2¢4n; NO 5, 599 (1956) 
rademii nauk SSSR (Institute 


ASSOCIATION: Institut khimicheskoy fizikx. as 

of Chemical Physics of the academy of Soiences USSR) 
PRESENTED: June 20, 1961, by V- N. Kendratiyevs Academician eae 
SUBMITTED: June 20, 1961 
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PRERCE B125/B186 
Th € PEE 
AUTHORS : Semenov, Yes Sey and Sokolik, A. 5. 
tO. 
’ TITLE: Study of ionization in spherical flames by the method of 
probe characteristics : : 
 pBRIODICAL: Zhurnal tekhnicheskoy fiziki, v- 32; now 9) 1962, 1074-1085 
1% 


TEXT: The ion concentration distribution N(x) over the cross section of 

the flame zone in a centrally ignited spherical steel bomb (with two 
plane-parallel windows and two ignition electrodes) wag measured by 

Langmuir's method of probe characteristics. The measurements were made with ‘ 
propane-air mixtures at pressures of 0.15 - 2-atm. When the flame passed Yo 20 
the fixed probe an oscillogram was taken with a double-trace electron we 
oscilloscope. The jonization current profile along the x-coordinate was 


determined from these oscillograms, using the equation x = Wis’? Oat, 


peing the visible flame velocity. The maximum concentrations of ions in at; 
the flame measured by two different methods are greater, by three or four 
orders of magnitude, than the thermodynamic equilibrium concentration 
eae from the Saha equation. This fact indicates that the ions in 
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Zz 
Zives 107! em’/sec for the recombination coefficient. The diffusion 
Coefficient D for the Combustion products of hydrocarbons with ambipolar 
electron diffusion is D © 20 em?/sec at p= 1.mm Hg and 0°. The highest / 
importance attaches to the convective term of the steady-state equation, ‘“p 
followed by the recombination term, and lastly by the diffusion term. The 
boundary of the region in which ions are produced coincideg almost with 
X nax in the current oscillogram, Here, the probe has zero potential with 


respect to the plasma, At subatmospheric pressures, the pressure 


dependences read 6~p ~ 0.8 for the flame zone width, + ~p-0-7 for 
7 react 


the reaction tine, Wap! for the mean reaction rate, and u~p70+15 for 
the flame velocity. yy, p, Karpov assisted in designing the experimental 
apparatus. There are 8 figures and 2 tables. 


ASSOCIATION: Institut Khimicheskoy fiziki AN SSSR, Moskva (Institute of 
Chemical Physics Ag USSR, Moscow) 
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Study of ionization in... B125/B186 
- SUBMITTED: April 8, 1961 (initially) : phe 
3) June 25, 1961 (after revision) ° 1 


Pig. 7. Structure of the flame reaction zone. - Mixture containing 4.16% 
-. propane. Probe diameter 0.2 mm, p = 1 atm. WN = ion concentration. : 
Legend: q = ionization rates; T = ‘temperature; Jj, = current density in 
5 - the probe at U, = U, ‘ ; . = ; 
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Doklady, V- 145, no. 2, 1962, 369-372 


characteristics of a flame in the state of formation were 


h a propane - air mixture 


(4.16% CyHg) at 250 mm Hg in a 


ond of 180 mn in diameter and ignition in the center. The 


flame propagation was me 
nt i was measured oscillo 


asured by schlieren photography, the 


ntial: 2 v) described earlier (ZhTF, 32, no~ 9 (1962)) at the 


@istance Yr = 10-30 mn from the point 


concentration N was obtai 
alues. From this, the co 


the beginning of the ion formation 2 


of flame propagation. T 


ofile q(x) were calculate 


scopically with a single electrode D4 oo 


of ignition. The time dependence 
ned from the oscillographs of i at 
neentration at the distance x from 

one was calculated by the apparent 
he rate q of ion formation and thus 


a from the equilibrium equation for. 
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1 flames .-- 3145/3101 : 


the ions, since an/ ot proved to be sufficiently small and could be put 
equal %o zero even at small r values. fhe width 6 of the reaction zone 


nas calculated jirectly by means of Uy. § jnereases as the point of 
ignition is approachec, and exceeds the stationary value (1.2 mm at 

y 2235 mm) by almost the tenfold at r = 10 mm. At the same time, 

Q tg reduced to 20-25% at vr = 10 ma. Gonclusions: In the state of 


max - 
formation tne radius of the spherical flame has the same order of magnitude on 


as the radius of the reaction zone. 


reaction zone can he compared with the radius of curva j 
aller than that of the heat-absorb- 


the volume of tne reacting gas is sm 

ing gas and the temperature is lower than the adiabatic tem erature of 

the plane tlame (with r= 10 mm, the difference is 250-300°C ). Thus, the 

rate of comoustion decreases. The values of the plane flame are reached 

but gradually. There are 4 figures. The English-language references are: 
367 (1937) 1 B. F. Fook, 


nh. ff. Fiook, Oh. Pp. Martin, Ife, Chem. Reve, 21; 
for aeronautics, Rep. no- 682 


ch, F. martin, Jr. et al., Nat. adv. comm. 
(1340). 


Characteristics of spherica 


Card 2/3 


APPROVED : 
FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920018-8" 


Sree teN B SSTHATA p AE EES R Siesta BieesPe es 


go oversee sed ease 


s/020/82/145/002/015/018 
Characteristics of spherical flames... B145/B1 
ASSOCIATION; Institut khimichesko 
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(Institute of Chemic 


al Physica of the Academy of Soiences 


USSR) 
PRESENTED: March 15, 1962, by V. N. Kondrat'yev, Academician 
SUBMITTED January 16, 1962 
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AUTHOR: Karpov, Ve Pe; Sokolik, A- S. 
i TITLE: Laminar and turbulent flames from hydrazine decomposition 


SOURCE: Zhurnal fizicheskoy khimii, vs 38, 0. 6, 1964, 1660-1662 


ba jong aiaee Sain: "apt erenentemeenc ers HAF 


TOPIC TAGS: hydrazine decomposition, rocket fuel, laminar flame, 
turbulent flame 


from hydrazine decomposition were determined as a function of pres~ 
sure and temperature (1500—1900K ) by Schlieren photography and os~ 
cillographic pressure recording in a4 duraluninum 
mixing propellers and sight windows. The reaction rates of the 

Laminar and turbulent flames were calculated on the basis of the 
thermal combustion theory and the pulsating combustion model, ee er 
respectively. It was found that the kinetic characteristics are am ; 
identical for both types of flame. The results provide evidence . 

‘a supporting the correctness of the pulsating model for turbulent ued 
{i combustion. Orig. art. has: 4 figures and 8 formulase = © | 
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“TITLE: The nature of the chemical fonization of flames 


- SOURCE? Zhurnal fizicheskoy khimii, ve 38, "0+ 7, 1964, 1784-1790. ae 
fonization, chemical ionization, - ee 
r flame, detonation wave, 


combustion 


: TOPIC TAGS: hydrocarbon flame, 
flame reaction, turbulent flame, lamina 
combustion mechanism, thermal ionization, 


' ABSTRACT: The most probable fonization mechanism in the reaction — 

' gone of hydrocarbon flames, CH + O+CHO + ey is based on the trans~ « 

‘ port of active centers, mainly H atoms, within the reaction zonee aaa 

' The. subsequent transfer of the proton to water: cHot + H20 +CO + H30 °° 

- is favored by small activation energy for the reaction, the short life -.§ 
of the CHOt fon, and the abundance of H,0+ in the system. The origi--.... ff 
nal CH radical had been formed by the reaction|]CC + OH+CH + CO. ne A 
The role played by diffusion exchange in the reaction zone is confirm—= > 
ed by results of the present investigation of the ionization in turm bg & 
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pulent flames, which showed that. the velocity pulsations aze accom- ©) 


. panied by fluctuations in the Lonization current, and the maximum an-.. 
| plitude of the turbulent fonization current considerably exceeds (by 9 


10-20 times) that of a Laminar flame at the same temperature and in- |) 
creases with in reased turbulence. Analysis of the available data on |. 
ionization in a\detonation wave of hydrocarbon~oxygen ™ tures leads... 
to two alternative concepts: of the combustion mechanism in a detona~ — ne 
tion wave: (1) in which chemical ionization is absent, or (2) where Tes 
at a high level of thermal fonization the weaker chemical jonization fj 
ig masked, The choice of one of these is possible from results obtair 

ed from fonization. studies in the reaction zone of high temperature | oo 
hydrocarbon~oxygen flames; if detonative combustion {is a homogeneous .: 
reaction developed throughout the entire volume of the compressed gas a 
chemical ionization is' not possible. If the process includes the “og 
formation of one or more reaction sites and the remaining volume of. 9. 4 
the compressed gas in the datonation wave 1s anclosed bythe flame, she 
either laminar or turbulent, then chemical fonizationccan originate . 

{in the reaction zone of the detonation wava. Orig. art. hast 7) ae 


: figures and 4 equations. 
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AUTHOR: Sokolik, A. S.3 Semenov, Ye. 5. 
TITLE: Study of macrokinetic characteristics of turbulent propane flames by loniza- 
tion current mensurements 


Sanne: Zhurnal Cintcheskey khimli, v. 39, no. 9, 1965, 2202-2207 


TUPIC TAGS: lurbulent coroustion, combustion, propulsion, combustion theory, ion 
current. Soe ae 


ABSTRACT: ‘forbulent combustion of homogeneous gas mixtures was studied theoretically 
and by experiments in which the joenization currents of propane-sir flames were re- : 
corded using an oscillograph. The mean pulsation periods 0, were found to be fully, 
independent of the chemical nature of the fuel, the air-fuel ratio, and the combus-. 
tion temperature. This proved that 0; is controlled by turbulence characteristics 
only. The oscillograms also shaved longer intervals 9, between the instants when 
the ionization current decreases to zero, i.e., the periods of combustion between 
flame extinctions at the given measuring point. The mean reaction time t; can be 
calculated from the mean value of 62 by the formula Ty = 82 est » where e is the 
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yolumetric expansion of the combustion mole. By comparing t, at various tempera- — 
tures and pressures, the macrokinetic characteristics, i-e., the effective reaction: 
orders and acbivation energies, can be calculated. Therefore, the macrokinetic 
characteristics can be obtained by two completely independent methods: ionization : 
current measurements as discussed above and turbulent burning velocity measurements 
based on the pulsating ignition model. Orig. art. has: 9 formulas and 6 se 
[pv] - 
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AUTHORS = Delong; Borivo)s Candidate of Techical Sciences, Engineer; Sokol {k, 
Bohuslav, Engineers Neuman, Premek,; Engineer. ——— 


—_—— 


/ 
TITLE: Electro-optical geodimeter of the VUGTK 
PERIODICAL: Geodeticky a kartograficky obz0rs no. 5, 1960, 83 - 86 


TEXT: The article describes the principle, design and performance of a new 
Czechoslovak geodimeter developed and puiit in 1959 jointly by the vyzkumny fistay 
geodeticky, topograficky a kartograficky (Geodetic, Topographic and Cartographic 
vogearch_ Institute) in Pragues and the Ustav radiotechniky elektrotechnicke 
fakulty cyut (Institute for Radio Engineering; Department for Electrical Enginee 
ing, CvuT) in Prague: The theoretical pasis of the instrument has been described 
in the end collective volume of the Edice VUGTK under the title tpesearch on the 
electro-optical geodimeter of the véctK". ‘The operating principle of the instru- 
ment is shown in Figure 1. The light source L emits isotropic Light waves which 
are focused by the condenser K into the center of ¢he annulus formed by the elec- 
trodes of the quartz erystal Kr, which acts as 2 Light modulator in addition %o 
its stabilization function. As a result; the quartz modulator Kr, together with 
SWwOo polarization foils P and A, of which the former acts as the polarizer and 
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the latter as the analyzer, 
transmi sting jens O,: At 


strikes the receiving 
plisr F. 
between & 
oy. Therefore, 
lator O operating on the 
on a frequency differing from that of 
grom the auxiliary oscillator is mixe 
‘main oscillator and with the signal 


phase relation are obtained which are 
ed to the detector 
phase difference: 

D is given by the relation 


wrere N is tne integral amount, of 
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produce the amplitude modulation of the light waves. 
me modulated Light {is sent to the termina 


R and returns to the initial point of the measured distance. 


The receiving system photoelectrically determines t 
he transmitted and the reflected modula ted light-wav 
the instrument is equipped with two oscillators: 
5 Mc frequency, and the auxiliary oscillator Po operating 
the main oscillator 
d in the mixer Sm with the signal from the 
1 the Last dynode of the photomultiplier. 
=n this manner two low-frequency signals of the same 
fed to 
is the galvanometer G wnose hand indicates 
When the galvanometer hand is set to zero; 


eap=N°- 
modulated Light -wave lengths, 
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1 point of the measured distance by the 
the light is reflected by the mirror 
The reflected Light 
it onto the cathode of the photomul ti - 
he phase difference 
es on a low frequen- 
The main oscil- 


by 10 ke. The signal 


frequency and of an unshanged 


the synchronous detector Sd. Connect- 
the magnitude of the 
the measured digtance 


(1) 


L is the modulation 


L+1l 
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wave Length, and 1 is the increment which is 4 function of the phase aifference ¢ 


Meer. coe 
L=—3F L. (2) 


Te zeroing of the galvanometer hand is done by the phase shift of the signals 
from the main oscillator and from the mixer in relation to the signal from the 
photomultiplier. This phase shift is made possible py the phasing element which 
in turn has two elements: The rough-phasing element, Fh, py which the phase is 
shifted over the range of 9-180° in ten steps of 18°, each step representing a 
change in distance of 1.5 m5 and the fine-phasing element FJ, py which the 
phase is shifted continuously over 20° providing for sufficient overlapping of 
the adjacent steps. At zero position of the galvanometer hana, the value can 

be determined from the readings of the rough and the fine-phsing element scales 
using equation (2). The value N in equation (1) can be determined from the re- 
sults of the distance measurements with two different modulation frequencies 
according to the relation 


Card 3/9 


A R ED . 
E 


CIA-R = 
7 5 eee eae : ESTE SESE DFS Goptaiorentzeceies 
6120 
27028 /60/006/005/001/002 
Electro-optical geodimeter of the vicTK a201/A126 


where L,, L, are the respective modulation wavelengths pertaining to the modula- 
zion frequencies F. and F respectively, and ly lo are the respective increments. 
The modulation wavelength L is calculated from the modulation frequency of the 

oscillator F using the relation 


where v is the light velocity in the atmosphere. The polarization foils are the 
only foreign components used in the instrument. The metacrylate-base foils, de- 
veloped by the Meopta Bratislava n. P- (Meopta Bratislava, National Enterprise) 

in cooperation with the narodni{ podnik Meopta Praha. (Meopta Praha, National En- 
terprise) have proved to be unsatisfactory since they were ineffective for the 
marginal values of the spectrum and, consequently, could not be employed with 

the high-performance photomultiplier, developed by the Vozkumy Gistav vakuove 
techniky (Research Institute of Vacuum Engineering), which is used in the receiv- 
ing part of the instrument and which has its best spectral sensitivity in the 
region of the lower poundary of the visible spectrum. The quartz modulator of 

the instrument consists of a polished quartz plate of the BT crystal section and 
of annular contact electrodes which are pressed against the crystal by two steel 
springs: The entire assembly is mounted in a modified imelefunken” crystal holder: 
{Previous models prepared by the Vyzkumny fstav elektrotechnické keramiky (Research 
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Institute of Electrotechnical Ceramics) in Hradec Kralove, and subsequently by 

the Vyzkumny Ostav pro elektroteclinickou fysiku (Research Institute of Electro- 
technical Physics) in Prague, using vapor-deposited electrodes (silver, gold, 
aluminum, and silver-aluminum) were found inadequate due to their instability) - 
The optimum modulation effect of the modulator is in the vicinity of the parallel 
resonance of the erystal. A modulation depth of about O.4 was obtained at about 
70 vy. This depth is sufficient for the measurement of short distances. For the 
main oscillator a connection was chosen in which the modulating crystal is the 
element which determines the oscillator frequency: This arrangement secures a 
frequency stability in the order of 5 x 1077 which is adequate for the testing 
stage of the 4{nstrument and for measurements of short distances. For the auxili- 
ary oscillator a connection with crystal eontrol was used since the stability 

of this oscillator determines the stability of the differential frequency. For 
the rough phasing element a delay chain, shown in Figure 2, was used. Fine phas- 
ing is done by the element the wiring diagram of which is shown in Figure 3- By 
a simultaneous, continuous variation of the resistors R, and R,, the phase differ- 
ence between the voltages EB, and E, can continuously pe varied. The scale of the 
element is graduated in 100° parts permitting a reading of the measured distance yf 
with an accuracy within 1.5 em. The synchronous detector is formed by two 6H31 
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yacuum tubes in bridge connection, with the galvanometer connected petween their 
anodes - The signal from the photomultiplier is fed to the first two grids in 
phase; the signal from the main oscillator is fed, after mixing, +o the third 
grids in the opposite phase. The optical system is of temporary nature, as readi- 
ly available components nad to be used in its construction. Normal camera Lenses. 
with a focus distance of 100 mm and an F-number of 1:2.8 were used for the trans- 
mibting and the receiving lenses: A point tungsten bulb of 30 watt (6v, 5a) serves 
as the light source. Tests with this instrument showed that this optical system 
has a range of about 250 m which is rather little. For geodimeters with longer 
ranges optical systems consisting of lenses and mirrors; such aS one used in the 
NASM-2A geodimeters will have to be used. It is planned to replace the temporary 
optical system with a new one, specially designed for the specific uses of this 
geodimeter. The new optical system will extend the range of the instrument to 2-3 
km, The geodimeter has been tested under laboratory conditions only. It was found 
that the instrument was capable of indicating distance changes above 5 em. This 
value represents the inherent error of the phasing element which is independent 

of the distance measured - Also there is the error due to the instability of the 


frequency : Consequently the mean error in each measur i 
regen tion ’ asurement can be determined from 
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where D is:the distance measured. The accuracy of the instrument can pe improved 
by improving the frequency stability of both oscillators and by a more precise 
execution of some of the electronic components. ‘The geodimeter weighs little ~ 
over 5 kg and is mounted on a tripod. The power supply has about the same weignt. 
Laboratory tests have confirmed the soundness of the original design conception 
and the capability of the instrument of measuring geodetic distances. Further 
development will be aimed at the {improvement of the optical system and of the 
stability of the erystal frequency. There are 5 figures and 3 Soviet-bloc ,refer~ 
ences. 


ASSOCIATION: VGGTK, Praha (V08TK, Prague) (B. Delong); Ustav radiotechniky,, Praha 
a (Institute of Radio Engineering, Prague) (B. Sokol{k and P.‘ Neuman). 
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AUTHORS : Neuman, F.3 Sokolik, B-3 Deiong, Be3 ~ Engineers 
TITTLE? Electro-Optical Range Finder With Quartz Modulator 


PERIODICAL: Jemna Mechanika a Optika, 1960, No. 11, PP- 336 ~ 342 


TEXT : The prototype of an electro-optical range finder with quartz modu- 
iator, range up to 3 km, mounted on a tripod (Fig. 8), has been developed in co- 
operation of the vyzkumny fistav geodeticki, topograficki a kartograficki (Geodet- 


Cy Topographic and Cartographic Research institute) in Prague and the Ustav ra- 
daiotechniky elecktrotechnické fakulty “UT (Radiotechnical tTetitute at the Elec- 
trotechnical Faculty of “yyt) in Prague, and was sonstrueted by the vyzkumny (s- je 
tav alektrotechnické keramiky (Electrotechnical Ceramics Research Institute) in y. C 
Hradec Kréliové. Figure 1 shows its plock-diagram; the upper part 4s the trans- 
mitting system, the lower part the receiving system. A description of the main 
component parts 15 given. Equation (1) is the basic equation of the measured 
distance D at the initial galvanometer adjustment; Equation (2) serves for the 
precise computation. The author develop the quartz modulator theory, discuss tre 
maximum modulation effect arising in case of rectangu.ar angle adjustment of tne 
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polarizer and analyzer 
plane formed by the optical axis of the 
mitted light (Equations 3; Ns 


oscillation aAtrection, 
erystal ana the direction 
Figs. 2 HY, 
electro-optical transmission factor of the modulators 


CIA-RDP86-00513R001651920018-8 


REE ER, 
PANS ets Pa ae 


2,/030/60/000/011/001/002 
A121/A026 


whereby this ang.eé is parted by te 
of the trans- 

Equation (5) expresses the relative 
the graphic representation 


of which is ealied the electro-optical phenomenon characteristic (Equation 6 and 


Fig. 3)> 
characteristic. 

— and using a 125 v 
showing the effective voltag? Ve 
ene constant Kk, = 6.28 - 1073. 
medulating voltage V = 
orystai (Vp = 125 v) is according 
+ions$ therefore, the amplitude cr up t> 
a moduiation depth of 9.99. 
of the quarvd modu.aor curren? 
moduiating VOLUaAge, 
Czecnosiovak polarizing foils (Mecpta Brat 
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Applying Equations 
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ny Qsetav vakuové techniky (Vacuum Engineering Research Institutes, 

er region of the visible spectrum (blue eclori; therefore, foils from abroad 

were used. A detaiied description of the prototype quartz modulator foiicws: A 
modulation depth of about 0.4 has been obtained at a modulation voltage of 70 v- 

A phase comparison between emitted and reflected modulated iight waves may be 
photoelectrically performed at low frequency? therefcre, the apparatus is 

equipped with two oscillators, 4.e., tne main necillater © and the auxiliary oS- 
eiliator Po (Fig. 1), The low-frequency signal of about 10 ke/sec oscillation 
frequency arising by transformation of modulated light in the photomuitiplier : 
cathode, the arrangement of synchronized detectors (Sd), the phase adjustment and 
phase change, whereby each phase difference of 18° ts squai to a change of abcut |c 
1.5 m in distance, total phase range O - 180° are deseribed. A reciprocal func- 
tional replacement of both oscillators, descrited in detail, 15 ensured. Figure 

6 shows the phasing element {Fh} diagram consisting ot 4 phase~shifting section 

ending with its characteristic resistance. Figure 7 snows the diagram of the 

fine phasing element (Fjjs two 6H31 electroene tubes in bridge connection serv? 

as synchrenized detectors (Sai with attached gaivanometer)- A common 100 mm 

lens, 1 : 2,8, is used as condenser and cransmitting-re7eiving objectives 4 
w, 6v, 5 amp tungsten Lamp serves as light-scurce- The ecmputed range amount 
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Electro-Optical Range Finder With Quartz Modulator A1L21/A926 
to 250 m, the laboratory tests were performed at a distance ef 55m A iens+-re~ 


flector system as used at tne NASM-2A cyps geodimeter should be applied tc ah- 
tain a range-finder of longer measuring range. The msan error in range-finding 


is éxpressed by Equation on Page 342 (D = measured distance). The range finder C 
and the feeding apparatus weigh 5 kg each. Figure 8 shows the csontrcl panei, A 


Figure G the inner arrangement of the emitting system, Figure 10 the quartz med- 
ulator of light, and Figure li the ccarse-pnasing ¢quipmenv. Further develep- 
ment requires an accomplishment of the range finder's cpticeai system and stabil- 
ity-intrease of the crystal frequency. There are 8 references: 1 Swedish, 2 


English, 3 Czechoslovak amd 2 German. 


ASSOCIATIONS: Ustav radiotechniky NUT (Fadiotechnics Institute cr tVUT;, Prague 
‘Neuman and Sebclik;; V&zkumny ustav gecdeticky (Geedetic Re- 
search Institute), Prague (lsicns, 


SUBMITTED: February 29, 1960 
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AUTHORS: Delong, Botivod; Sokolik, Bohuslav, and Neumann, P¥emek 
pacraeeat came 


TITLE: Electrooptical distance meter with quartz modulator 
PERIODICAL: Studia Geophysica et Geodaetica, no. 5; 1961, 8 - 20 


TEXT: In 1959, an electrooptical distance meter - the first instru- 
ment of its kind in Czechoslovakia - was developed for measuring geodetic 
distances, by the Research Institute of Geodesy, in co-operation with the 
Institute of Radio Engineering. fhe distance meter can determine the phase 
difference of the emitted and reflected modulated light waves on a low fre- 
quency by an electronic method. it has 2 oscillators: 4 primary one 0, 
with a frequency of 5 Mc/s, and a.secondary one Po, with a frequency differ- 
ing from that of the former by about 10 kc/s, (Fig- 1). The upper part of 
the scheme represents the transmitting system, the lower part the receiving 
system. The source L emits a peam of white light conducted by the condenser 
K to the center of the spherical ring, formed by electrodes of the quartzite 
modulator Ky- The latter, together with 2 thin polarized plates P and A, X 
the first of which acts as a polarizer and the second as an analyser, per- 
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Rlectrooptical distance meter with... a207/A126 
ending on the amplitude. The modulated light 
on lense 0, and is passed on to the reflector 
he measured line. fhe light beam emanating 


R located @ 

from the latter is returned to the initial point of the measured line. If 

instrument and reflector are properly located as to direction, the reflected 

light passes through the receiving lense Oo which then directs it to the 
from the auxilisery oscillator is mix- 


photomultiplier F cathode, The signal 
illator in the mixer Sm and also with 


ed with the signal rrom the main oscl 
he photomultiplier F on its last emission electrode. Two : 
roduced having the same frequency with un- X 
hronous detector Sa. A gal- 
tor and indicates the phase 
the following re 


ight modulation dep 
ugh the transmissi 
t the dher end of t 


form the 1 
passes thro 


the signal from t 
low-frequency signals are thus 0 
changed phase ratios, which are led 
vanometer G is connected to the sync 
difference. When the dial of the galvanome 
lation is yalid for the measured distance D: 

ap = NL +1 (1), 
where N is the whole number of modulation wave lengths, L - the wavelength 
of modulation and 1 - the residual which is @ function of the phase aiffer- 

(2)- 


ence Ys 4 ou 


card 2/8 


to the sync 


hronous detec 
ter is on zero; 


APPROVED FOR : 
RELEASE: 08/25/2000 CIA-RDP86-00513R001651920018 
-s" 


PEPROVER FOR RELEASE: 08/25/2000 


pS SES CI a - 
erie ocr tees ete cece 
22357 


z/023/61 /000/001 /002/006 
Electrooptical distance meter with... A207/A126 


“The galvanometer indicator is set to zero by the phase shift of the signal 
from the main oscillator and from the mixer with regard to the signal from 
the photomultiplier. This, in turn, is done by the phase shifter which has 
2 parts: One for rough phasing Fh, by which the phase position is changed 
by jumps, and one for fine phasing Fh, by which the phase of the signal be- 
tween the neighbouring rough phase position is changed smocthly. The scales 
of the rough and fine phase shifters provide data at the zero position of 
the galvanometer from which the measured length is determined. The mean 
error of one measurement of length is expressed by the relation 
my = +(5 x 10-9D+5 om). 
Phe wavelength of the modulation L is obtained from the modulation frequen- 
cy of the oscillator F from the relation L = v/F, where v is the speed of ‘ 
light distribution in the atmosphere. The electro-optical effects used in 
the electro-optical distance meters described are linear in the quartzite 
modulator. The latter is based on the validity of Hook's law. The authors 
have attempted to determine the conditions for the design of a modulator 
where a maximum modulation effect is achived. This maximum effect is reach- 
ed at maximum changes in the ratio of the light bean emanating from the mod- 
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ulator to the light peam entering it. 
meability of both polarization plates 
medium of the modulator is equal to 1. 
tion are determined from the relation 
Ag = a sine sinf , Ae 
where a is the amplitude measured. 


portional to the square of the amplitude of the light oscillations, 


pression 

F = Fof{cos*(#-f) 
is derived, where Fo 
light beam coming out of the modulator. 


modulation effect in the quartzite modulator 
the analyser form an angle of 90°, 


of oscillations of the polarizer and 


when this angle divides the plane in two, 
crystal and the direction of the passing light. 
-meability of the modulator is determined 


cal pe 
peams F and Fo: 
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Since the light beam is directly pro- 


_ sin 20% sin 2f sin? | 
is the light beam entering the modulator and F - the 
It is concluded that the maximun 


F/F = sin? se 
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It is assumed that the relative per- 
and that of the artificial anisotropic 
The amplitudes of the light oscilla- 


(3), 


the ex- 


(4) 


takes place when the directions 
and 
formed by the optical axes of the 
The relative electro-opti- 
from the ratio of the light 


(5)> 
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where & ig the phase difference. Equation 
Ta = sin? kyV (6), 

derived from equation (5), gives the characteristics of the linear electro- 
optical phenomenon. An equation characterizing the quartzite modulator is 
derived by replacing the phase difference €& of the usual and unusual beams 
by their refractive index: 

At = te - to = 1(1/ve-1/Vo) (7); 
where the speed of the ordinary beam in an anisotropic medium is the Vo and 
the speed of the unusual beam - Vo; ty, - time needed by the usual beam to 
pass in the anisotropic medium; 1 and te - the time needed by the unusual 
beam to pass the same distance. The final equation representing the char- 
acteristics of the quartzite modulator is given as 


Tn = sin? {nr (oF - or sox) | (14). 


The phase difference of the usual and unusual beams of the qartzite crystal 
is found to be, according to 


€= 2m /A. (ng-ng) (8), 
where No and ng are the refractive indices: 
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, 1 an Vv 

g= anc - 282 sas), (13). 
From the latter formula it is concluded further that, with a change in volt- 
age, the thickness of the crystal will also change within small limits, and 
that the change in this thickness will effect only the constant element - 
the phase difference £ - and will not affect the element, altered with the 
voltage. It is pointed out that distance meters working with quartzite mod- 
ulators consume much less power, they are lighter and more easily transport- 
able, as compared to distance meters with Capp's modulators. The nodulation 
voltage was estimated at being as high as 100 v, and it is also pointed out 
that, if the quartzite modulator works accurately according to the resonance 
frequency, the modulation voltage should not come even close to the value of 
100 v. The greatest range of the distance meter is found to be limited to 
250 m for the time being, due to the optical system used. However, the auth 
ors note that if the present optical system is replaced by a system especid- 
ly developed for the given purpose, distances up to 2 or 3 km may be obtain- 
ed without difficulty. The distance measuring unit of the instrument rests 
on a normal tripod and weighs over 5 kg. The power block has approximately 
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the same weight but somewhat smaller dimensions. In conclusion the authers 
state that laboratory tests oe the glectrooptical cistance meter model with 
a guartsite modulator showed the validity of the initial assumptions end 
the suggested principle, “an@atso the expediency of the applied method for 
measuring yeodesic distances. Further perfection of the instrument vould 
olve an in ntical system and an inereuss in the stabil- 
rystal The measures would lead to an increase of 
the range and of the accuracy of the instrument. There are 7 figures and 
8 vefarences: 5 Soviet-bloc and 3% non-Soviet-bloc. The reference to the 
Snslish-languaye publication reads as follows: B..J. Post: Note on Safe Red 
senator Current of: Piezoélectric Bloments. Proc. IRE, 40 (1952), 7, 935. |: 
; ‘ i 
ASSOCIATION: Toelenovarelteniy institut seodesii, Praga (Research Institutd 
of Geodesy, Prague), (Delong); -Kafedrd radiotekhnaiki elektro4 
tekhnicheskogo fakul'teta Prashskoy politekhniki (insvitute of 
. Radio} Engineering of the Electrotechnical Department, Fra,ue 
Polytechnic), (Sok olik end Heunenn) 
SUBNITPED: Waren 1, 1960 
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UssR/Nuclear Physics - Fusion 

Gard 1/1 Pu. 186-3/21 

Author » Sokolik, G. A. 

aaa psceeesl FUEIM = 

Title : Remarks on the theory of fusion 

Periodical : Zhur. eksp. i teor. fiz- 25, 13-16, 1955 

Abstract : Generalizes the theory of de Broglie (Theorie generale des particles 4& 
spin, Paris 1943) in adapting it to equations of infinite dimensions. 
Four USSR and four foreign references. 


Institution: Moscow State University 


Submitted : Feoruary 29; 1955 
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Authors 8 Sokolik, G, A A, 


Title t Regarding the theory of relativistically invariant non-linear 
equations 

Pariodical # Dok, AN SSSR 101/5, 817-620, Apr. 11, 1955 

Abetract t There is a description of a method by which all relativistically 
invariant non-linear equations, used for the presentation of the 
Bose-Einstein field can be found, By this method, non-Linearity 
can be interpreted as some physical property of the ‘Lorentz! 


space group and it is analogous to the spin of a particle in 
ordinary space, Seven references? 6 USSR and 1 French (19),3-1985). 


Institution + M, V. Lomonosov's State University, Moscow 


Presented by : Academician N. N. Bogolyubov, December 28, 195k 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920018-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920018-8 


gS TREE Page Sere eases 


B-4 
i 5 peau, Mechs ALTS - 
USSR/Theoretical Physics « Gueeriuin a 


aaa, Ho ay Ae 
Abs Jupur : Ref Whur - Fizizs., Hoot, LEDS, 


Author > Konstantincva, aaa eee 
Inst : Phygics Instituts, ae cae ions 
Title - Tyo-Dimensiozal Se 


of the Grou of Pis 


i - recy, fizikt, 1936, 30, No 2) 130-431 
Orig Pub : Zh. eksperim. i tear. Tift. a7) 


e group of pla- 
Abstract 7 


nite number of 
and are yealized 

representations do 
es, aod Rae uecely all the 
a aobion tures out to 
agers to clas~ 


not comtein 
vepresentsti 
be izreduais 

sify the sta 


of = sys Lot i en 
ye rs ra) wae ; st ar & ve 
by ine =O be cure in this 
y Tat 


Card 1/1 


~ocee 
Perr rr tre a 

een 

manween escent 

= en 00 ne oe 0 

manne 

rere 

woweres 

ween wer ree ess 


APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001651920018-8" 


SREPROVED: BOR REESE Hc doaed eorco CIA-RDP86-00513R001651920018-8 


— a a 
= oe 


aga Ge 
ae ee = atlor end 
| fSokolik, G. A. ‘Gassifcation of non sa ee 7 3 
i ivy istically invarian’ presen 
; nee by ot as ‘tdioe ‘theery.. Dokl.” 


: whe, Lorentz, group, 
‘ead Nauk SSSR Ws ) 106 (1956); 49-432. (Bos 


ar per (Dokl. “Akad. : 
hod f the author's éarlier pa paper . 
wae meth N. S) 101 (1955), al7-220; we tr, 331] is | 
Shere applied to the classification -of ‘ties of nom tinea yg 
! -relativistic equations. In pasticular, the ascifi a, 
| 


field) 

sin inor. field, and for’2 Fermi od 

ER wth Sel Thee 
of thee re) 

segs he he panton NI) 


ee 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920018-8" 


CIA-RD 
is P86-00513R001651920018-8 


ha 


ESORES 
EPS 


REPEAT ERTS 
pi iplives he S 


"APPROV 
BE ROMED OR GEL O2e 02/77 12000 


56-6-34/47 
p THOR gokoliks G. Ae 
TITLE: interpretation of the n anomalous" pepresentation of the Inversion 
Groups (Interpretats+7® “gsnomal'n go" preaestavienty® gruppy in- 
yersiy 
PERIODICAL: ghurnsl pxsperimental' Toy i meoratiche skoy Fizikis 4957s Vol. 39s 
ir 6, PP: 4515 - 4516 (ussR) 
KBSTRACT? The operators of nanoma lous" representation gatisfy the condition 
(Tank Ty myn + = O$ i, k = 0, 43 i a ke 
For the case of @ gcalar representation or the entire Lorentz 
eroup th anomalous" representation is equivalent +o the expres 
gion of parity doublet. 
Tt is ghown that the interpre tat? of the nanomalous" represen- 
tation of inversion groups of t pour-dimensiona” space is pos- 
erms of @ cive-dinensional thogonal eigen 
metric Where are 4 references» 
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